Bose Professional Systems Division
APPLICATION NOTES

AMX Integration for a Bose® ControlSpace® ESP-88 and
ESP-00 Engineered Sound Processors

INTRODUCTION
The AMX integration with a Bose® Engineered Sound Processor, is accomplished with the use of modules. 

The modules are the modular pieces of code that parse and concatenate commands from and to the Engineered Sound Processor through the serial port.  
The point of the modules is to provide transportability and connection ends to the Integrators user interface. This is accomplished through the use of virtual devices.

This document will focus on describing the use of these blocks.
GETTING STARTED
The demo was created using a NI-2100 and a MVP-8400i Touchpanel.

Controlling of the different blocks in the ESP-88 is done through the use of modules.  The modules will accept a series of parameters or variables that will provide communication to and from the ESP-88.

The way to implement this is through the use of virtual devices.  Each module is assigned a virtual device ID and the communications from a touch panel to the module is preformed using the COMBINE_CHANNEL and the COMBINE_LEVEL commands.
Block

Following is an explanation of the different blocks:

GainModule:


Variables Passed:

dGain: virtual device address P:S:C

fStep: Step size for increment and decrement

nFilters: Maximum number of filters on the module

cBlockName: Name of the ESP module

dESP: ESP device address P:S:C

VIRTUAL DEVICE CHANNELS AND LEVELS
Channels:

dGain,1: Module Enable

dGain,2: Get Info

dOutput,3: Toggles MUTE State

dOutput,4: Level Up. Raises n Filter Level by fStep

dOutput,5: Level Down. Lowers n Filter Level by fStep

Levels:

dGain,n: Filter n Level

GEQModule:


Variables Passed:

dGEQ: virtual device address P:S:C

fStep: Step size for increment and decrement

cBlockName: Name of the ESP block

dESP: ESP device

VIRTUAL DEVICE CHANNELS AND LEVELS
Channels:

dGEQ,1: Module Enable

dGEQ,2: Get Info

dGEQ,3: Bypass All

Levels:

dGEQ,n: GEQ Level n=1~31

InputModule:


Variables Passed:

dInput: virtual device address P:S:C

fStep: Step size for increment and decrement

nFilters: Maximum number of filters on the module

cBlockName: Name of the ESP module

dESP: ESP device address P:S:C

VIRTUAL DEVICE CHANNELS AND LEVELS
Channels:

dInput,1: Module Enable

dInput,2: Get Info

dOutput,3: Toggles MUTE State

dOutput,4: Level Up. Raises n Filter Level by fStep

dOutput,5: Level Down. Lowers n Filter Level by fStep

Levels:

dInput,n: Filter n Level

MMixerModule:


Variables Passed:

dMMixer: virtual device address P:S:C

Outputs=Maximum # of Outputs

Inputs=Maximum # of Outputs

cBlockName: Name of the ESP block

dESP: ESP device

VIRTUAL DEVICE CHANNELS AND LEVELS
Channels:

dMMixer,1: Module Enable

dMMixer,2: Get Info

dMMixer,((m-1)*Outputs+N)+2: Mutes for the M input and N output of the Matrix Mixer. 

Levels:

dMMixer,(m-1)*Outputs+N: Level for the M input and N output of the Matrix Mixer.

OutputModule

Variables Passed:

dOutput: virtual device address P:S:C

fStep: Step size for increment and decrement

nFilters: Maximum number of filters on the module

cBlockName: Name of the ESP module

dESP: ESP device address P:S:C

VIRTUAL DEVICE CHANNELS AND LEVELS
Channels:

dOutput,1: Module Enable

dOutput,2: Get Info

dOutput,3: Toggles MUTE State

dOutput,4: Level Up. Raises n Filter Level by fStep

dOutput,5: Level Down. Lowers n Filter Level by fStep

Levels:

dOutput,n: Filter n Level

ParameterSetModule

Variables Passed:

dParameterSets: Array of DEVCHAN with the location for each button<->ParameterSet P:S:C

nRate: Polling Rate

dESP: ESP device

VIRTUAL DEVICE CHANNELS AND LEVELS
Channels:

dParameterSet,1: Module Enable

dParameterSet,2: Get Info

dParameterSet,[2+n]: ParameterSet State

PEQModule

Variables Passed:

dPEQ: virtual device address P:S:C

fStep: Step size for increment and decrement

nFilters: Maximum number of filters on the module

cBlockName: Name of the ESP module

dESP: ESP device address P:S:C

VIRTUAL DEVICE CHANNELS AND LEVELS
Channels:

dPEQ,1: Module Enable

dPEQ,2: Get Info

dPEQ,n*3: Toggles Band n Bypass State

dPEQ,n*3+1: Band n Level Up. Raises n Filter Level by fStep

dPEQ,n*3+2: Band n Level Down. Lowers n Filter Level by fStep

Levels:

dPEQ,n: Filter n Level

PresetModule

Variables Passed:

dPresets: Array of DEVCHAN with the location for each button<->preset P:S:C

nRate: Polling Rate

dESP: ESP device

VIRTUAL DEVICE CHANNELS AND LEVELS
Channels:

dPreset,1: Module Enable

dPreset,2: Get Info

dPreset,[2+n]: Preset State

RouterModule

Variables Passed:

dRouter: virtual device address P:S:C

cBlockName: Name of the ESP block

dESP: ESP device

dcRouterInput[Inputs][Outputs]: Two Dimensional Array with Router Assignments. 

VIRTUAL DEVICE CHANNELS AND LEVELS
Channels:

dRouter,1: Module Enable

dRouter,2: Get Info

SelectorModule

Variables Passed:

dSelector: virtual device address P:S:C

cBlockName: Name of the ESP block

dESP: ESP device

VIRTUAL DEVICE CHANNELS AND LEVELS
Channels:

dSelector,1: Module Enable

dSelector,2: Get Info

dSelector[2+n]:Selector Source n

Levels:

dSelector,1: Selector Level

SlotMeterModule
Variables Passed:

nSlotNumber: Slot Number

nTopScale: Highest number for the Level display

nRate: Polling Rate

dESP: ESP device

VIRTUAL DEVICE CHANNELS AND LEVELS
Channels:

dSlotMeter,1: Module Enable

dSlotMeter,2: Get Info

Levels:

dSlotMeter,n: Channel n n=1~8

SMixerModule
Variables Passed:

dSMixer: virtual device address P:S:C

fStep: Step size for increment and decrement

cBlockName: Name of the ESP block

dESP: ESP device

VIRTUAL DEVICE CHANNELS AND LEVELS
Channels:

dSMixer,1: Module Enable

dSMixer,2: Get Info

dPEQ,m: Toggles m Input Mute State

dPEQ,n+nInputs: Toggles n Output Mute State

dPEQ,((m-1)*nOutputs+N)+nInputs+nOutputs): Crosspoint (m,n) mute state
Levels:

dSMixer,m+n: (n,m) Levels for the Matrix Mixer. n=Input, m=Output

n = 1 to nInputs

m = 1 to nOutputs

ToneModule
Variables Passed:

dTone: virtual device address P:S:C

fStep: Step size for increment and decrement

nFilters: Maximum number of filters on the module

cBlockName: Name of the ESP module

dESP: ESP device address P:S:C

VIRTUAL DEVICE CHANNELS AND LEVELS
Channels:

dTone,1: Module Enable

dTone,2: Get Info

dTone,n*3: Toggles Band n Bypass State

dTone,n*3+1: Band n Level Up. Raises n Filter Level by fStep

dTone,n*3+2: Band n Level Down. Lowers n Filter Level by fStep

Levels:

dTone,n: Filter n Level

n=1 Low Freq Filter

n=2 Mid Freq Filter

n=3 High Freq Filter
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